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(54) LITHIUM ION BATTERY PACK 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To quickly equalize the 
amounts of charging of battery cells, by, after the cell voltage 
of a cell reaches a first specified value as charging progresses, 
charging the cell at intermediate speed, and, when the cell 
voltage reaches a second specified value, reducing the 
charging speed. 

SOLUTION: A control circuit CC(K) performs pulse width 
modulation according to the difference between the cell 
voltage and a first specified value when the cell voltage is not 
less than the first specified value and less than a second 
specified value according to an oscillation circuit OSC(K) and 
a comparator CMP(K). When the cell voltage of a cell reaches 
the first specified value, the charging speed for the cell is 
reduced. The charging speed for cells further charged is 
further reduced, and the difference between the amounts of 
charging is virtually eliminated. As a result, the difference in 
amount of charging between both the cells is virtually 
eliminated, and the amounts of charging of all the battery cells 
can be quickly equalized. 
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(57) [Sft] 

[II] S?0^^^^fc^mir^co^mfi^3S^^ 
I?* ^fcj: T*ffiiJ«|§l& b ft a ir/w^ 7 ^ ESS 2r« 

i±~ 5 siiw iff £ m/j -r s it « s-cffiiw m m & m& l , 
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^Vn(k) 
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1 

tff*^g i ] um^m^Kt^mkoymm^^, mm 

m^/istn mmm^mm £ jft,fc©su3 x u* 4 y ^m-T-, 
tzhmz. mm^Mk <o m ^<d # * \z. n u x m n ^ n , 

rdmfo&frL,xmm£^&mmmm%:m?L& v ^t?^ 

mmu^mmn., wmmi±^M 1 <om feti^mco t^ic 
mm*4 y^m^^mmvxmm^^T, mmw^m 
mm 1 (om&mx y> ^^m 2 o^m^mu±oo t ^ 
stria* -f y?-m^&m$KisxmM&^, mmmj£&mm 
m 1 ^wr^i^±jo^mm / m 2 com &\K^mco t # i^m 

J^ottrias 2 oom^mmnoD t^ic mm* 
4 y^m^&mmts^&mm&mmmj±tmmmi com 

[ft*« 3 ] S&fB*J#m(gB:* fMESffi^iifffES? i <d 

m7£i\K£x±fj^mmm 2 og^tt*fii<£> t # mm* 
<< y^m^&mm&^%mm&mmmi±tmmmi <om 

. 4 ] H&fE*j«iiHiis'«, mmm^mmm 1 © 
9f^tt«±i**omria^ 2 com&^m<D t # ^ utta* 

is® /v<d ^ sis <£> fli jE \zm ?L x m t> -r z> mm , 

£5 «fc I/ttr IE® i? /kz> co «JEE £ tu iE^MU <£> ffl 

.3JiI£iir£»l <DSJW«jBE«r|±I^;U, tut E IS^fe 

sai 05 «ee a* ffiri s^si^ ^ m * co ^ #. \z.mm 
* 4 v ^m^tc mm * ^ v ^ 2 co$ij$pmj± & tti^-r 5 

Jfc«»<k D 5 £ i fc«^fc-J-5fll#*4 ^lS*co y ^ 
A tyll/^ 5/ ? D 

htitcmmpmm^i^x 1 o©f-fM- 7 ;/ft[:K 



(2) #IS¥l 1 - 2 3 4 9 1 6 

v> Lft 5 co^^Tti^ 1 5t-iE*c^ y ^ $ ^4 ^t^m 

[ft*^i7] mm^^^mr&^^(D—i^oomu^mm 
y^m^&fr^xmm&fttcMi ©tfiw, tuts 

v^^^. mm^m*^ y^m^oomm^wit^^x, 

[0 0 0 1 ] 
^ [0002] 

[0003] ii^, ffiffl^^S5c«*««?t"fe^rt 
lc o # is *> s fz. #> s mWL^/^<Dmj±fi^M\< ft 3 

[0 0 0 4] ^rr.'e N ^^m^P^lh Loo^t^Iftt 

[0005] mm^mm&tifznmvmm^^Lc 

(k) (k = l—n) ^^^tlT, fffiRb 
(k) v^jxfS^fcShy^^Tb (k) 
fc^WIMCLC (k) ^fej^Sir/u^^v^lHlK 
^ CLB (k).dS«B*.fctbrv>So.ffi*tRb (k) ^ 

^^Tb (k) <D&m\&w.mz.mffi$tix&*) > m 
m^^i^c (k) cDj^sffirfl^M^[J^^^nTv^^ 0 
mmmmcLc (k) ut^nc (k) co^mtir^ 

Offf^SLT, h7^^Tb (k) (^^iiSbff 

[0 0 0 6] WJWBKCLC (k) ^«j*StEI7^ 
-To SJWUclc (k) fj:, .SME^SVG 
(k) , mmCMP (k) , S^ir/l/LC (k) OKft 

50 (k) ^J;iFvn (k) , i^i^yy^rrb 



3 

(k) o^-h^SSKStbfcfflAiB-^Vc (k) 

TV^§ 0 «CMP (k) CD— ^COA^f^A^S-^V 
p (k) te^cOA^?^S*«HE4i^^VG (k) £ 
*LTAM?Vn (k) ^ tU^ttffl^ffi^V c 
(k) (^g^iltl/^o 

[ 0 0 0 7] SiUI^VG (k) ft, A^jffi^V 
n (k) ^^■^x.btL^S^ir/l^LC (k) CDPtHffi<D 

Wcmp (k) fUM^Vp (k) a>&^;te>*i5 
titt/nc (k) ^RB«ffi^«ffit*ipa:ffi^iiiK 

vg (k) dsa^i-5£2pflffiSrJ4:«bT, r^Uffi^;*; 

/WX (k) ^)if «(Diffi^i?m^J:(Di § ^ h 
5^^Tb (k) %mmW}¥E£"&&o h9^i?X? 

fsmmmYF^&^bi^xv) , ttt^Lc (k) icm& 

SRb (k) Sr«x.>t^^^igK^?gJ®S*L5„ 
[0 0 0 8] Stf$}^ft5i:^;HC (k) (DUffi 
^7^^Tb (k) 0»f^(75|B«.SrH8^-t- 0 
0 8^£5l^T, (a) Kftt/HC (k) <Dm9MK 
(Dmi± {^JVmS) Vcell^gtbT^, (b).tth7 
^^Tb (k) CO^il (ON) (OFF) 

10 0 0 9 ] HlWCLC (k) Oii^OfP^J: 9 , 
^'/^«JBEVcell^gf^ttVTH0*SIOi: hyVv 5 
^^Tb (k) fct#gfii£:fc!9, ^commir 

/nc (k) ^m^^stbx^m^tT^tL^o — *\ -fe 
^Tb (k) mais^ i>r^-r.^^sKSr 

[0 0 10] Ifi^oT, "t^«ffi*S3f^«VTH0*?S 

t s Fr Sfit v THO fiJl Jb ft o 11 ir (DMJ± -h # 

5±1E«vocH^(£©jjft&5jB< 4 5„ n 5 tt, <ferco 

<bti5 0 

[0011] 

/^^>"^v/^^A(7)fg[J^][HlKcLC (k) fi£ v ^— <D3f 
©tVTHOlrg ^ LT h 7 y v^^ ^ T b (k) (Dmi^fr 

5 £ t fcift 5 , ^TOiftir/KD$ 
ft * 2r » x. S O ^ S B# m & S b T V ^ fc 0 £ ■ fc , ir / u ft j± 

^lci«ilB^^>f ^^SJSSrjffiixS r <h {Eft 5 , ffifeiR b 

(k) CT^H&if^l^ ^^Ka^fffiRb (k) 

to 
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[0012] *mm&, ±tmmmz.m^xte£tLfch 

[0013] 

*<e> i*t;p co#^r at l -cas: tt e> n , mm±/u co mm 

s> ^ ^ £r mm * T ® Mrtvw iWmffi Sr S6t Sr ^ b "C 
[0 0 14] #lit/Wttf/u ^4 y^m^texum 

mi^^mm-m^x, mmm^mm, mm^^m 
m. &£mmm^temm(V3m^^tf?bti& a tit 

so m t£^m$M\z. -fo&t^ m& < » h n & a 

[0015] ^m<Dmn^ «t r> t^iE^i 1 (omm& 
b i»t ^ ^ tf« ^ as t*tsti 

cD ®c tt co ^ s, o ft: t # , x v 3tn (d m h tdmm 
^^^m&com&x^m $ tir v > ^> ^ , ftn&mti 
x\s^&mNL^/istem^frteftm&n&fr$), ^tiAoM 

^^3SK^< /^otVKc Z.(Dtcbb, lo(7)lit;i/(D 

•fe^«£E^ 2 ^gfSfi^Sbfc^-e««fft"fe/uM"e 

[0016] -fe^«JEEas^ i (DBff^ffi^ii^^o^ 2 (DBf 

■^5 5^-rat<tv^ 0 -fe^«JEE*S0l (Dglf^fif^iib 
5^ fc«^«»^u©**(Z>aft^«*fcjStTII»-*-5 
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fluxed t^TtSc 
[0 0 17] f^Jx.M\ x^f y^*^£*ffl-$iT£)nK£ 

B£fc:*5 ft 6 S^ir/i^ O^EfMrco ff feo#§r#;baC>T/h 
[0018] 1?/MttJ±#5JB i ©j?rJ£«EA±3&>ofl& 2 <z>gf 

^ * *ii s ^ s ra t mm * ^ * v ^^p^ of p * — 

Slat, -^JlJfflT^^ y^*^FS:*5iS^:5r it! 
[0 0 19] ^flrftjfcfc^ ffiUffiHUKSr, */Htt^^io 

M\Bl^(Dm^MJ±t ^Jttlt, PimS oft 

[0 0 2 0] ^Wt<Dmm^^<D&* teMl-XWttf hfrlfc 
i? /I- co # * f c *f L T m ft t> tl it ffiifi *5 £ T** 4 y ^ 

[0 0 2 1 ] mS^mmir/KZ)— SolSiJiffiS^^ s, 

^ CD fM o ®ti $ tb/c m 2 <d mm^-j- s *s <t 
^ y^m~f(omm^w±^^x, M^tftt/u^si 

[0 0 2 2] 

[ m m <d mm <o mm ] *m m <d v ^ # a - y * >m^< v 
^i? i (Dmmmm^ y ^ ^ t^ti^ ^ ^ 1 ots^ 
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(1) ~LG (n) SMitfcT*^ , mb^«?fe"fe/UL 
C (1) -LC (n) fSir /l^ij 1 0 LTt^ 0 

[0023] KT©sftwc«, mm^mwu—r^tc^ 

f-, mMliryUL C (1).-lc (n) S:lftt/HC 
(k) i:*|S^5 (k = i-n) 0 ^^-T5J;5 

ir/i-LC (k) ©#^fc»j6LT, tl^i^^i^ n 

[002 4] yf ^A-Y^yii/^^ i tettmmiffi^f 

12,1 3^LT, -t/umi 0 ^-iffi(Z)ilI (^1 
#gcom*ir/l/LC (1) ^Pimffi) ^^fe^tLTV^ 
5 0 firflffi^B-^ t;«10<OM^»tS (^n 
#@©Iftt;HC (n) Of5tmffi) ^Etti^tlt 

V^^> 0 2, 1 3 cDid^f^afW«nim 1 

[0 0 2 5 ] «»ft!HWlHlKl 4ttlo^|#f77 a C 
P 1 t LTJg^*tbTS3!3 , BAH^FEl , FE 2\ 

FE 1£5J;^FE 2^-etU-^tLb^>-^^ 1 2*3^^ 
1 3 coy- h^»3RSnr*5!9, AAS^MOttfiftl 
h9^^X? 1 2 t 1 3 0EMJ^i^tl 
TV^ Q ^GND«;^[J1 OCD^COili^i^ 

[0 0 2 6 ] miffiOWtHK 1 4 nfi^ 
^ JS-^V (k) .mmftibtLXloV , AM^-V (k) tt^e 
MX fifeiR f (k) Sr^LT#fftt;VLC (k) 
^>»«*i^g^BcSix N ^rf^Cf (k) ^LTir 

/^ji 0(o^co^mffi^^^^r'^^ o fiKR f 

(k) ^J;Wf/^^cf (k)- a— 
[0 0 2 7] h7^^12fi, i$t/l/LC (k) 

<E>iBafc« & p^Jk-r § 7c * }-3£ ^ & fb/t t o t\ w^ffi^- 

F E l St^LT»SI#JWIhIK 1 4 J: 9 4te>h59J«lt 
JElcJ;oTS!if^S:*J*IS*b5c «»*J«I|1IK 1 4 ii 

C (k) ©V^*T,d^^/P«j£Vcell^JiRBttVOCH^ 
alL/ci^tC, h7^^^ l 2 O^iltbfF^ffik^^ 
M*ir/l-LC (k) (Dl?/um/£Vceim, nflilCOA 
^/S^-V (k) ^J:t;a^GND^»5li±^^ L 
Xtt&tStlZo 
[0 0 2 8] Y*7l/*J*9 1 3tt, 

i*©tit/nc (k) tDii^m^Kik-r^^irfc^, 

ifi * /j: USE ^ t^ft 7t — 0# ^ ^ mSfc Jfc » 5 fc ^6 
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3o »*»J»0(» 1 4 tt, Ittth7y^^l3^ri 
>&«B*fc«?&-fe/l'LC (k) <£>V^i* ;ft^ODi?/V 
®JE v ce 1 1 ^ T RRtt V min*J» tr: i& o # \z. , b 9 >" 

* 1 3 SrffiftSWSKSrigfitl 5 gr^LT^HiU ^ttib 
fcf£^;65gfa£te£A_b<Z) t £ |- ^ f> ^13 £>2»i§ 

[0 0 2 9] h 9 >- 9 1 2 , 1 3 ^ »flSfjf|J[Him 1 
4|j: v tffi-fe^LC (k) Ot^T^-kyWfliJEVcellSrft 
fc T EBffi VMIN SI ±/j >0_h figflg V 0CH*S ic o T s mm 
■fe/H-C (k) &i%mi-Z> 0 Sfc, ^«T-B + irPMl 

[0 0 3 0] tftt/HC (k) ©^rait, ffifei 
Rb (k) , ^^f^lfffc^yy^^Tb 

(k) , *5J:t5h7y^^Tb (k) comft&Bmir 
SjKHWEJggCC (k) «t 0^5*fe/w^7^^EIj»C.B 

(k) ^fif)ixtv^§ 0 rtufccD-fe/w^^ ^^miiSc 
B (k) m*9, IM^rPM Loo^T^l^ir^^ 

" S4x-So SSR b (k) H7V^^Tb (k) ftS 
.V-^fcjjiC^J^ffijBcSjx, t*t/HC (k) t^LT^iJ 

[003 1] ±x(Dmmtm$$cc ao f**— <p^#: 

2 l:WT-GND t t fe^njia^A^Sft^V p (k) £5 
J;t/WT-Vc (k) /j^ij-^tLTV^o W-GND 

lc (n) <z?|£«ffiKSJtt£;}vcv>5 0 AM^Vp 

(k) ttfijRRf (k) HLTtiir/HC (k) (73 

^^Tb (k) mz^sjjvci^o 

[0 0 3 2] B^5 2otDAMfVp (k) *3«fctfV 
p (k + 1) ^Sll^lii©^^, IMt/^LC (k) 

oir^Hvceii^^b, mmimmcc (k) mot 

*Uffl£*b5 0 AM^Vp (n) ^^GND(Diff© 
^fi:^n#goS*ir/PLC (n) <©1r/HttJE Vce.ll £ 
*U »Plnl^CC (n) tioTflJffl^n-So ' 
[0 0 3 3] $IJ«1SCC (k) co«^S:E|2^i- 0 

flMWiaigcc (k) ft, l§ti{H]£gosc (k) . \tk«g5l 
cmp (k) s i-JfioDA^iffi^Vp (k) ^Jct^fcH^ffi 
^Vc (k) , ^^WjWVn (k) £^-5 0 
-T\ffifVn (k) f«iFVp (k+1) . — © 

t©t&5„ aj^j^vc (k) f*jttfc»cMP (k) 

^ttJ^{2iSficSJxT*5 5, AAS-TVp (k) 

cmp (k) ^^^>A*fcS^!ttS^^TV^s 0 A*S^ 

vn-(k) i^»osc (k) (oxfjKmm^nx 

*5 9-, (k) ^W^tettiR^CMP 

(k) 05te;fr^A;£KStt£;h,TV^5 o 

[0 0 3 4] |§SIHKO S C ( k ) fii, */Jvfg^|g 1 CO 



(S) 1 - 2 3 4 9 1 6 

s 

^fitvTHi-e»^:ffi^^ 2 <7>gifSttvTH2-efcs«g*^ 

©ttflESr— S«SBt?*fib, AMfVn (k) ± <9 J* 
X.bilSii-fe;l/LC (k) (7)PtBffi^H:i±VN^^S 

HJSgOSC (k) ^ffl^-f-SSipajEVROiBE^JSria 
[0 0 3 5] WMCMP (k) ft, h?y^^Tb 

(k> (Dmmmi / Efrm$v-t&tc&o) 2 i^/i^swrnflE 

7# ^WfVc (k) ^tU^1^ 0 WSCMP (k) 
te, AMT-Vp (k) J: 19 x. ti/S lit/^ L C 
(k) ©ilg(7)l|±VP ^«S0|iO S C ( k ) J; K> 

^TttDfbZ) mmmi± vr t u , m ^ -r 5 $y«f 

-tr/VLC (k) (0B««CD*JBEVPdS£2p«JBEVRJKJh<0 

tstt7^>?Tb (k) zmmzit, mm^^L, 
b7/^^Tb (k) ^mm^-^^\ 

[0 0 3 6 ] Lfc^ot, iftt/HC (k) (Dir/u^ 
^ JEEVcen^l<^Sf^ttVTHl*}jS<Oi:$fi:, 1^7^^ 

^^Tb (k) tt3»a^rr. ffiRb (k) 

jft&V^ — ;£\ IMHr/^LC (k) <7>-fe^«jEEVcelldS 
S 2 <Dffifef£VTH2Elli<D t # h7 >- v^^ ^ T b 
(k) «^tilL, ffiKRb (k) ^*«ig^SEtb5c 
[0 0 3 7] |it/HC (k) Oiryl-mHVcell^^ 
1 cDFjf^ft" VTH1«±T?^ 2 ^M/^ffi VTH2^rf t # 
ktmmCMP (k) ^it^^f^S2pSidEVR(7)^ 

^Tb (k) ^ff^W^Wilb, gKRb (k) ^f^Bf 

Tb (k) *5^iB"t"S.fi>«f OfflK^ ir/l-®idEVcell^ 

[0 0 3 8 ] *Sjfj, ^J^PIUKCC (k) -fe/UttjEEV 
cell^^ 1 0Dm&UVTmi^±Xm 2 ©9f®«VTH27|cfiS 

o^^f^, h7^?Tb (k) fc«j(&i-afM«i.ftEE 

Sr, -fe^SEEVcell^H 1 ^Bff^fBVTHl^lS^jSu: 

t\ ^/^^easw (pwm) t5^i(:^5 0 
[0039] v^vj*4$-^mm^v? 1 

^ » % S*iT7l/LC (k) (^-fe/^JEVcell^ h7^ 
^Tb (k) C0»f^(7>|BfilSrB|4^i- o 

(a) iifltfftir/l'LC (k) cOi?/um/£Vcell^^ 

(b) tth7>-^^Tb (k) C73^il (O 

N) t^mm (OFF) cr>^^r^LTV^ 0 ««I«^S 

[0 0 4 0] <Z)3f^ffiVTHl^&^2C0gff 
A^fg VTH2 * T? CO -fe ^ MJt^ Z> M Wi T c7)^ffi^ffi 

tlTV^ Q "^K^fflPaf OHK(0 h7>^^Tb (k) 
5» ^ISEBOSC (k) oaSSJfflffli^L 



th2 icis>5< ^otbT, i mm^<Dmmmm^m±^ 
mmm m tx v ^ < 0 

[0 0 4 1 ] -fe/USffiVceliaS^ 1 ^^#:VTHl*tH 
C0<^, SKR b (k) trflttSK^gEtb-f^ lftt;H 
C (k) ^SflS^ittT, IftWLC (k) te5Sf 

vTHi^ig-r^ t , isfeiR b (k ) \^.mmtmmm^m 

fiftRb (k) X 5 left 

t) y m^iir/i-Lc (k) ^^Mb#^5tmit^^jM^^- 

/VBJEVcelltfSfc k/^C^^&^frfciiPMI: VOCHtr^g 

-T^i, h i 2 ^bT^^xi^^m 

[0 0 4 2] ^ffi0#O^®ficD^^o#^j; i9££#1~£ 

5tmfi^mmir/^L c (k) 

&<D J: 5 ^atfri"So niol*t;HC (k) co 5 *> 
^#?Elt ^ft # v ^ t O t ;H , **>-4>ftl>fc£>Sr 

[0 0 4 3] "fe/P«JBEdSSI 1 ^Br^^VTHlfcSLfci? 
t-pJ^Lfc^fl. t;n tir/l-2(7)^ESfi(DM«f5i: 

A/ if ft < ft£ 0 

[0 0 4 4] ^«5B^0#oa#^efi^iryVl £ ir/u 2 

1r A- 1 <D*Z/umi£&m 2 C0FJf^ttVTH2iC^IJ^.bfc^ 
^TOlftir/WLC (k) (D3tnm:nm^L.< ft 
■5o--5lt> £-C£>«JfeirA'LC (k) <E>2fc«*tfSjS 

[0 0 4 5] L^t, -fe/H ^^/^«JEdS^2^9f£fi 
V TH2 Mb^if^ * S 9# Pfla^6-f- S ^ ft V ^ 

Sk-fc, JWBlTl^v^-CfifitRb (k).fc«n«««H: 

^sKRb (k) t^sffi s w re «M v ^ d> c> , jg 

b (k) (DZ&ffittkft'Pftl/^o Lf:^ot, «« 
S1SS^#< L-Cfc^H&^ctSffieLR b (k) COM 
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C (k) <D%m^L&M7LZ>^ 5 0 

[0 0 4 6] Si CDBf^fiVTHl i: 2 ©glfSffiVTH2« 

II <bj^«VTHl£i:|BffiV0CH<£>5 0-75 
%Sfl^ ^2(D@lf^ttVTH2S:±PffiV0CH<75 8 5 — 9 5 

[0 0 4 7] ffMOSC (k) ^3Sag-r5«JE^jK 

THl£UrC^2 ©ISttVTH 2*}B<£>J53[fflTO h 5 > 
i?X*Tb (k) t/UHVc el It 

Ml ^0f««VTHlfc^>H^M-bft< ft 3^ 3§i628E 
Lfc^fcl^fc, t/^EVcell^f 1 

< ft5fc:ojft/rg< ft So 

[0 0 4 8] ft36, fffiRb (k) ^Fy^^^Tb 
20 (k) ^^^^^ftfl:*^^^^^, f^flrljiJWEElK 

i 4^mm\mmcc (k) M©f7/i:M^tr: 

feM^\ «ftt;nc (k) toi^mSSrffigLRb (k) 
^LTlf $^S/c^6D^-Y ^ ^ LT{i N FE 
1\ MOSFET, /^7^7f7y^^i^gfS 

^<fc«B^§j!9lfefc>S t^-efcixfJ, if co cfc 5 ftSt^Sr/H 

^ [0 0 4 9] ^7h, :ilt?fj:t)tt;HC (k) tl^m 
^»J»IUKCC (k) ^«($f 7 7°CP2[:Mt6 
M^r^L/c^ N ^^f*^^^°C P 2 coSO^lHlKSr 
^/iK Itfc^, «?t^ y 9 m 3t B# m * co $-(| « EI jgg 

l^—^^^^fr^^^^m^^/WcD^^ft^fl;^ 
[0 0 5 0] ir/^ij 1 0 Sr^i-fltm-fe^L C (k ) (D^ 

tt2JK±^*>^fitt«T»*D > flcucr, iKKft« 
^ (k) ^Lr^J^SiJ^»ffi^^*ffijK^s«^t L 

[0051] f 2 y f r> ^ yfi/^ ^ 

^ 2 <Df#/& srE5 fr^-to mKommnm<Dv^^^4 

h?^?12, 1 3Sr*J«Ii-S»fi«iJW|iI(gi 4S: 
lo^|*f^CP l^Jf^jcb, ^/w^^^v^x 
2 0 Sr^i- SUWIhIKCC (k) ^)3^¥^^^^° 
C P 2 ^^Lfct^"CS>ofcdS, *^Jfi^ggO V ^ 
50 2^4 tyil^ s >y ^ 2 -eH:, ^M$y|®IUgg Ui: ir/w^ 
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^^fA2 0^Mt68ttRb (k) ^^v^ 
*Tb (k) fct, *»^CP 3 tmM^m^hth 

[0 0 5 2] r CO J; 5 i-, ftflfOfflH]^ 1 4 £i?/W^ 
y^^rA2O(7)SJ»0jicc (k) &r|p]— (D^MVt 
f ^ycPS^Mf^t, Iftt/nc (k) £cog£ 

[0 0 5 3] 

a> b mm^^m x* <d ^mmm <o mm % m^-t s ~ t & *i 

[0054] ft *js 2(?)yf^i,^t yfi/^ ^ T * 
« © 2r ^ IE C T W«"T 5 r i: & W i§ ft o 

[0 0 5 5] rf*«3^ff*3S4cDy 

So 

[o o 5 6 ] m^m s ^ y f ^^^tyf»/^7^^, 

So 

[0 0 5 7] !f*Jl6^y Jr^mftL^y ? fc, 

[ 0 0 5 8] If >Rfif 7 © y f r> a ^~ y i^/^ ^ ^ « , 
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[m 2 ] ±mv tytft^y^^tyw^^ 

[III 3 ] ±IB#J»iaK^«^S«S[g|K<^fflA«^ 

[04] _bts y ^ ^ Jr^mm^ v 9 \^\-y s 

*#<d m ft <d m # * i- h o 
[ei 5 ] ^2 (Dmmmm^ y 7- ^ 3/ ^ 

[0 6] y ^ ^ A-f tylft/N - ^ 

[HI 7 ] fi§3fc<Z> y f^A^ftylft/^ s> ^ <£Hr/w^ 

im 8 ] 60 y ^ ^7 a 4 >WMs< v 2 \c *3 S 3fe 

■^©ttffi-fe/KD-fe/UttEEir-fe^^^ miss (7) h 7 >- 

[fft©RW] 



1> 2 y ^VJ^sf &lsmi&'<iy# 

20 10 ir/u^ij 

1 4 {£ffffJ#P@% 

1 5 ffifei 

2 0 "fer/w^-y >^ v-^r-A 
LC (k) ^A^^yS^^ 

cb (k) -fr/us^^i/xm^ 

Rb (k) fif/L 

Tb (k) h7^^ U^yf*?) 

^ cc (k) Mffi]|Hl£§ 

o s c (k) 3Sfi0K 

CMP (k) Jt«« 

v P (k) A^?ffi^ 

Vn (k) A^T- 

Vc (k) thJj^J- 

Rf (k) ffifei 

Cf (k) ^■V»*v'* 

CP1, CP 2, CPS 

^ B- 
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